Model of seasonal effects using a sine function
We assume smooth changes of lung function between seasons and model this using a sine function with period one year,
where d is the day of the year on which the measurement was taken and T=365.25 days. The amplitude of this function is α = √γ 0 2 + γ 1 2 and the horizontal shift, which determines the days of the year on which the function reaches its maximum and minimum values, is given by Ɵ= 2 arctan(γ1 /γ0) (see Figure S1 ). Inclusion in the model for lung function is as follows: The confidence region for the amplitude α and for the horizontal shift θ are estimated by first finding the 95% confidence ellipse of ( 0 , γ 1 ) using a bivariate normal approximation. The joint confidence region for α and θ, is then the region of points (α=√γ 0 * 2 + γ 1 * 2 , θ= 2 arctan(γ 1 * /γ 0 * )) for all (γ 0 * , γ 1 * ) in the 95% confidence ellipse for ( 0 , γ 1 ). This is given in Figure 1 in the main paper. It can be seen that the conditional 95% confidence interval for α varies for different values of θ and vice versa.
The unconditional 95% confidence intervals for α and θ are given by the ranges of their values over all values for ( 0 , γ 1 ) in the 95% confidence ellipse and are stated as confidence intervals in the main paper. The total variance between observations is estimated to be 509; the between individual variance is 195; within individual variation is 270 and the error variance is 44. Figure S2 below shows the empirical variogram (black) and the theoretical variogram based on the above estimates (red). 
Results

Demographics
Figure S2: Empirical variogram (black) and the theoretical variogram based on the parameter estimates (red).
Robustness test
The parameter estimates for the UK CF population born after 1991 are given in the tables below. Table S6 summarises the seasonal effect and Table S7 gives all the model parameters. 
Additional analysis
The parameter estimates for the models including an interaction between the sine wave and age group are given in the tables below. Table S8 summarises the seasonal effects and Table S9 contains all the parameter estimates for the models.
Likelihood ratio tests comparing the models with and without the age group interaction were not statistically significant (p-values of 0.65 and 0.13 in Denmark and the UK, respectively)
There was no significant difference in the seasonal patterns in lung function between children and adults in the UK or Denmark. The amplitudes were of no statistical or clinical significance in either country. In Denmark lung function was estimated to peak at the end of August in both children and adults with the confidence interval covering the entire year. In the UK lung function was estimated to peak on the 11 th April in children and the 6 th July in adults. The confidence interval for the peak of lung function in children covered the entire years whereas the confidence interval for the peak in adults ran from the 2 nd April to 10 th September. 
